The paper is devoted to study the behavior of quasitopological homotopy groups on inverse limit spaces. More precisely, we present some conditions under which the quasitopological homotopy group of an inverse limit space and especially a product space is a topological group. Finally, we give some conditions for countability of homotopy groups.
Introduction and Motivation
Endowed with the quotient topology induced by the natural surjective map q : Ω n (X, x) → π n (X, x), where Ω n (X, x) is the nth loop space of (X, x) with the compact-open topology, the familiar homotopy group π n (X, x) becomes a quasitopological group which is called the quasitopological nth homotopy group of the pointed space (X, x), denoted by π qtop n (X, x) (see [2] , [3], [4], and [17]). It was claimed by Daniel K. Biss [2] that π qtop 1 (X, x) is a topological group. However, Jack S. Calcut and John D. McCarthy [5] and Paul Fabel [12] showed that there is a gap in the proof of [2, Proposition 3.1]. The misstep in the proof is repeated by H. Ghane et al. [17] to prove that π qtop n (X, x) is a topological group [17, Theorem 2.1] (see also [5] ). Calcut and McCarthy [5] showed that π qtop 1 (X, x) is a homogeneous space and more precisely, Jeremy Brazas [3] mentioned that π qtop 1 (X, x) is a quasitopological group in the sense of [1] . Calcut and McCarthy [5] proved that for a path connected and locally path connected space X, π qtop 1 (X) is a discrete topological group if and This file contains only the first page of the paper. The full version of the paper is available to Topology Proceedings subscribers. See http://topology.auburn.edu/tp/subscriptioninfo.html for information.
